In the design process of open spaces within residential apartments, little attention is paid to children and their attitude to the environment is often ignored. Children, especially those who live in high-rise apartments, were found to have less connection with nature. Children supposedly need to engage in physical activities within outdoor areas, but urban planners, with the approval of managers or parents, must adequately design the open space for children. This paper initially reviews different research in this area. It consequently attempts to evaluate parental satisfaction regarding children's connectivity to open spaces as a dependent variable, and their preferences and perception of safety as independent variables. The research method is based on a questionnaire survey addressed to 261 parents and adults, in two localities in Tehran, Iran. The result of this research shows that parental attitude to open space has an effect on children's outdoor activities. Moreover, parents with young children express lower satisfaction to open spaces than those adults without young children. Families with children need open spaces in residential high-rise apartments for their siblings' physical activities, and the designers should consider such an important need.
INTRODUCTION
The relationship between children and nature forms a fundamental part of development, which helps them achieve their full potential (Barbel, 2000) . Participant perception regarding children playing outdoors has an important role in children's physical activities; it is a major aspect that impacts upon children's activities in open spaces. In comparison with adults, physical activity in children has a different nature. In particular, children aged between 2 to 11 years old need far more physical activity than teenagers and adults; and almost all young people naturally display higher physical activity levels than adults (Rowlands & Eston et al., 1999) . In contrast, Veitch & Salmon et al. (2008) showed that parents are concerned with their child's safety, route to the place of play, facilities at the playground, effect of space design on their perception of outdoor areas, and their decision of whether or not to allow children to play freely in an outdoor environment.
These concerns limit some places available for children to play. Children who live in secure communities were more likely to play independently and unsupervised by parents, because adults perceive that it is a safe place for their children to play (Veitch & Salmon et al., 2008) . Moreover, Valentine & McKendrick (1997) argued that the most significant influence on children's access to independent play is parental anxiety about child safety. Furthermore, Carver & Timperio et al., (2008) suggested that low levels of physical activity among children in their neighborhood are associated with parental satisfaction and perceived level of neighborhood safety. Weir & Etelson et al. (2006) mentioned that children's physical activity levels in the city negatively affect parental anxiety on neighborhood safety, and their satisfaction about open space. Moreover, adults organise children's activities, and most children are no longer free to go to their neighborhoods unless accompanied by their parents (Weir & Etelson et al., 2006) .
Theoretically, satisfaction overall and also for open areas, has a variety of meanings that numerous theories such as: Hierarchy of Needs Theory (Maslow & Frager et al., 1970) and Cognitive Evaluation Theory (Deci & Koestner et al., 1999 ) discussed, term of this variety for people satisfaction regarding places or environments. Most of these theories relate to people's behavior in job-related or educational areas; while this study concentrates on one of them that is more related to residents' satisfaction concerning their home areas. This view relates to Maslow's hierarchy of need theory (Maslow & Frager et al., 1970) .
In addition, Maslow's theory provides several layers of motivational influences because human motivation is driven by a set of requests. These needs are arranged in a fundamental hierarchy. When the basic needs are satisfied, the individual seeks higher needs. There is overlap, as that's when the basic needs are satisfied and the higher needs can become a motivator. The fundamental needs must be satisfied before that next level of needs become motivators (Gordon, 2009 ). This theory is studied in many areas, for instance, Yang (2012) applied it in principle on street design as: legible, accessible, comfort and safety, and explains how these impact people's satisfaction to use and enjoy their local neighborhoods. Mnisi-Mudunungu (2011) also used it for studying the satisfaction regarding safety and shelter as a need in a home's environment for residents.
Therefore, it is important to understand the parental satisfaction of open spaces of high-rise apartments regarding children's connection to outdoor environments, because, according to Gifford (2007) , high-rises are less satisfactory than other forms of housing for parents of small children. Gifford also stated it is difficult to find evidence showing high-rises are good for children (Gifford, 2007) . Parental satisfaction from open spaces has an important role in supporting children's involvement in outdoor activities (Bringolf-Isler & Grize et al., 2010) .
It is hoped findings of this study fill the gaps between understanding of the relationships between parental satisfaction and children's connection to the environment. Mastura, Noorliza et al. (2008) stated that the factors making parents satisfied or dissatisfied with residential areas for their children are many. However, this study is focused on preferences and safety as independent variables which impact upon parental satisfaction regarding children connectivity to open spaces, because those are important factors in this aspect (Hagerhall, 2000; Purcell & Peron et al., 2001; Ryan, 2006; Alton & Adab et al., 2007; Melichar & Kaprová, 2013) .
As mentioned earlier, parental satisfaction has an important role in the physical activities of children. 
STUDY METHODOLOGY

Survey Instruments
This research focused on parents and adults that live in high-rise apartments, and their satisfaction for open spaces. The data was collected using a survey questionnaire, which is a useful method of data collection combining methods such as interviews, focus groups, tests and observation (Tashakkori & Teddlie, 2003) .
In order to measure satisfaction, using The data collected was analysed by using Statistical Package for Social Science (SPSS) Windows package version 2.0, in which the data was tabulated and analysed for normality, description and relations among variables. Survey Site Data collection from diverse cases offer the capacity to generalise a theory (Yin, 1989) , and all researchers in the field of architecture and landscape consider it necessary to choose diverse study cases (Patton, 1990) . On the other hand, there are more than 500 residential high-rise complexes, most of which are located in the North and West Zones in Tehran. Therefore, this study seeks to concentrate on these two Zones. Using the information available in the municipality of Tehran, two lists of high-rise apartments in the North and West Zones were prepared, and one residential high-rise apartment randomly selected from each list of high-rises. Those are Sobhan from North Zones and Pas from West Zones. Both cases are explained as follows
Sobhan Apartments
Sobhan high-rise apartment complex is located in the North Zone of Tehran. It has twelve blocks of 15 floors and altogether there are 1026 apartment units in the complex. The apartment area covers approximately 7.8-Hectares (Figure 1 ).
At present, Sobhan apartment complex has about 3,600 residents and the complex open spaces consist of three children's playgrounds, landscape, and garden areas. Benches are available throughout the open spaces but no specific areas are designed for adults or parents to sit, gather for interaction with others and accompany their children. They can only sit in every block's lobby or sparsely distributed benches on the site plan, to interact with neighbours. In addition, some body-building equipment has been installed at the site; occasionally this is also used by children.
Pas Apartment
Pas high-rise apartment's complex is located in the West Part of Tehran. Pas complex has 18 blocks of 16 stories. Altogether, 576 apartment units cover about 5.2 Hectares (Figure 2 ).
At presently, Pas complex has about 2,100 residents. Similar to Sobhan apartment complex, Pas also has three children's playgrounds; landscape and garden spaces with bench seating spread throughout the site. However, some of the seating areas are clustered together at certain corners of open spaces. Consequently, in Pas complex, there are enough spaces for adults or parents to sit whilst accompanying their children as well as interacting with neighbours. In addition, Pas complex also has sport facilities including a playing field for basketball and volleyball. Furthermore, and similar to Sobhan complex, bodybuilding equipment was installed by the management in the west of the site.
To administer the survey of adult opinions, the aid of the apartment managements was used. For each apartment block (for each complex), two architectural bachelor students were appointed as enumerators. Every working day, the sites were visited and the survey was carried out from 4 PM to 8 or 9 PM, considering the participants' rest or free time after work. Altogether, from two site studies within 27 working days, 470 adults took the questionnaires, but only 261 participants surveyed via questionnaire. This number was sufficient for a strong statistical analysis, because 55.53% of adults participated in the survey (Mitra and Lankford 1999) . Table 1 shows the distribution, frequency and percentage of respondents who participated in this study. The frequency and distribution regarding the gender of respondents was almost equal; however, more females (54.4%, N = 142) were interested in participating than male (43.3%, N = 113). Table 1 show that the highest proportion of the participants belongs to the age range of 30 to 39 years old (36.8%, N = 96), followed by 40 to 49 years old (26.4%, N = 69). The lowest rate of participation was observed in the age group of 50 and above (13.8%, N = 36) followed by those in the age range of 20 to 29 (20.7%, N = 54 of Pas residents did not answer this item, whereas 11.9% of Sobhan residents had no reply to this question; this is because most Sobhan residents are elderly and have adult children, who either are married or live separately, and the participants could not mention them.
Therefore, in continuation, we used answers provided by adult participants that currently had small children, rather than all adult participant answers, in Results and Discussion sections. 
RESULTS AND DISCUSSION
The questions were related to satisfaction and preference for open spaces, and participants' perception of safety is explained as follows.
Participant Satisfaction for Open Spaces
Adults were asked 13 closed-ended questions by using the 4 point Likert scale, (1 = Not satisfied, 2 = Some satisfied, 3 = Satisfied and 4 = Very much satisfied) (Cummins & Gullone, 2000) . All items are categorised with mean scores in Table 2 .
Furthermore, to understand the underlying cause behind the satisfaction item ranking, confirmatory factor analysis was carried out and revealed four pre-satisfaction dimensions (Table 3) . In this study, soft landscapes are live elements in landscapes, like trees, shrubs, flowers, and so on. According to the results, participants express high satisfaction for soft landscape components (Mean = 2.73, SD = 0.85, Alpha = 0. 
Preferences for Open Spaces
To understand the relationship between participants' satisfaction and their preferences for open spaces, this study measured their preferences. They were asked to rate their preferences for 11 landscape elements by using the 4 points Likert scale (1 = Not Agree, 2 = Somewhat Agree, 3 = Agree and 4 = Much Agree). The tabulation of mean scores is presented in Table  4 .
The results show that participants had a high preference to sports areas (Mean = 3.62, SD = 0.71), pathways (Mean = 3. 47, SD = 0.81), shrubs and flowers (Mean = 3. 48, SD=0.83) and fitness equipment (Mean=3. 30 and SD = 1.04) in their high-rise apartment areas (Table 4) . Presumably, their open spaces lack those facilities. It is surprising to note that large and shady trees (Mean = 3.08; SD = 0.95) and view to the water (Mean = 2.96, SD = 1.07) are not rated highly as preferences, because participants consider their open spaces to already have sufficient facilities. Furthermore, to understand the overall relationship between satisfaction dimension (soft landscapes, children's areas, social and recreational spaces) and independent variables for open space, regression analysis (enter and backward method) was performed. This method is frugal and does not include many additional variables which contribute little to the prediction (Hinton, 2004) . In this process, all items of perceived safety and preferences for open space were entered into the backward regression model, to identify items that were confirmed to be related to a particular satisfaction. The results showed this process for satisfaction for soft landscape component items and preferences (Table 5 ). Based on the results, the R 2 value for the model is 0.142. This means that the results explained 14% of the phenomenon, and the model has a significance of F 13.1 , P< 0.05. It reveals that the factor of shrubs and flowers predicts positive satisfaction of soft landscapes (β = 0.300), whereas other factors including sandy areas like beaches (β = -0.165) and view to the water (β = -0.128), predicts significantly negative satisfaction of soft landscapes.
The results show that some landscape components, namely shrubs and flowers, are able to satisfy participants from soft landscape components in open space. However, sandy areas like beaches and view to the water are unable to do so, and make participants dissatisfied. The above-mentioned process was carried out for another three-satisfaction dimension, respectively. Regarding dimension of social spaces, the results provided a R 2 value equal to 0.042 for the model, that explained only 4% of phenomenon, and the model has a significance of F 10.3 , P< 0.05. It is a weak model and reveals that only the amenity of cycling paths (β = -0.205) predicts negative satisfaction of social spaces. This is because cycling paths cannot make participants from social spaces satisfied in open space, due to the fact they are afraid of children being injured because of cycling outdoors (Rosen & Peterson, 1990; Prezza & Alparone et al., 2005; Carver & Timperio et al., 2008; Bringolf-Isler & Grize et al., 2010) .
Regarding children's play areas, the results calculated the R 2 value for the model to be 0.098; this means the model explained 10% of phenomenon and has a significance of F 6.00 , P< 0.05 (Table 6 ). It reveals that the amenity of sitting and resting areas predicts satisfaction from children's areas positively (β = 0.196), whereas other amenities including jogging paths (β = -0.206) and Pathways (β = -0.136), are significant negative predictors of satisfaction of children's areas. Therefore, sitting and resting areas can satisfy participants about children's areas in open space because adults, especially those who have children, can use sitting and resting areas to observe and control their children. This is supported by Hiscock et al. (2008) , who argued play areas that are controllable by participants can satisfy them, and facilitate more associations between children and high physical activities. However, this is not the case when people use pathways and jogging paths. Regarding dimension of recreational spaces, the results produced an R 2 value for the model equal to 0.050, explaining only 5% of the phenomenon. Therefore, the model is significant to F 11.9 , P< 0.05. It is a weak model, and reveals that only the amenity of jogging paths (β = -0.224) predicts satisfaction of recreational spaces negatively. This is because jogging paths are unable to satisfy the participants of recreational spaces, due to concerns children could be injured there.
Perception of Safety
In addition to preferences for open spaces, this study is also interesting to test the relationship between adults' satisfaction for open spaces and perceived safety of open space. Participants were asked to rate their agreement about safety of open spaces with nine closed-ended statements, using the 4 points Likert Scale (1 = Not Agree, 2 = Somewhat Agree, 3 = Agree and 4 = Much Agree). The description of the statements is illustrated in Table 7 .
The results show that parents are very concerned about their children having an accident in the open spaces (Mean = 2.64, SD = 1.14), followed by the presence of visually obscured places (mean = 2.64, SD = 1.09). However, they are less concerned about dirty and unsanitary materials in open spaces. Accordingly, they perceived open spaces to be clean (Mean = 1.39, SD = 0.70). Likewise, to understand the relationship between satisfaction dimensions (soft landscapes, children's areas, social and recreational spaces) with the participants' perception of safety for open space, regression analysis was performed. The results displayed in Table 8 show that satisfaction for perceived safety of soft landscape components provided a R 2 value for the model equal 0.188, that explained 19% of phenomenon, and the model is significant to Regarding children's areas, the model produced an R 2 value of 0.174; meaning the model explained 17% of phenomenon, and is significant to F 3.23 , P< 0.05. It reveals that the factor of children may have accident (β = -0.140), predicts significantly negative satisfaction of children's areas. Therefore, it presumes that the risk of accidents between cars and children makes participants worry about open spaces.
Regarding dimension of social spaces, the results produced an R 2 value for the model equal to 0.237, that explained 24% of phenomenon and the model is significant to F 6.23 , P< 0.05. With this model the factors of darkness at evening and nighttime (β = -0.199) and visually obscured children's playground (β = -0.137) predict negative satisfaction of social spaces. Consequently, adult participants satisfied from social spaces are afraid of children being injured in open spaces, due to unsupervised and visually obscured areas (Rosen and Peterson 1990 , Prezza, Alparone et al. 2005 , Carver, Timperio et al. 2008 , Bringolf-Isler, Grize et al. 2010 .
Concerning dimension of recreational spaces, the results provided an R 2 value for the model equal to 0.320, explaining only 5% of the phenomenon. Therefore, the model is significant to F 5.79 , P< 0.05. It reveals that the probability of children being injured (β = -0.188), and children having an accident (β = -0.154), and predicts negative satisfaction of recreational spaces.
CONCLUSIONS
The satisfaction gained from open spaces associated with high-rise apartments is the dependent variable in this study. We tested satisfaction in four dimensions, namely soft landscapes, children's areas, social spaces, and recreational spaces. The findings of this paper suggest that open space and soft landscape components are more important to the participants than recreational spaces, children's areas and social spaces. Participants are also satisfied with social spaces; however, they had least satisfaction regarding children's playgrounds and recreation spaces, preferring the soft landscape components more than factors such as sitting and rest areas, large and shady trees, cycling and jogging paths, view of the water, and maze routes in open spaces. Furthermore, participants are agreeing with most safety factors, but have anxiety regarding children being injured within open spaces. In addition, the parents who can directly observe the playgrounds from apartments have higher satisfaction relating to soft landscape within their open spaces (Tables 7 and 8, The results showed that the participants' satisfaction of open space, in relation to soft landscape components, is more significant than the satisfaction from recreational spaces, social spaces and children's areas. Therefore, it is demonstrated that soft landscape components such as trees, shrubs and flowers, and recreational spaces such as playing fields, increase participant satisfaction more than both social spaces and children's areas. On the whole, a previous study supported some of the above-mentioned findings; that every soft landscape component such as trees (types, size and shape of them), shrubs, flowers, water performance, presence of greenery, have more effects on resident's satisfaction from open space, than other factors such as social and recreational spaces (Kaplan & Kaplan et al., 1998 , Bird, 2007 Lee & Ellis et al., 2008; Matsuoka & Kaplan, 2008; Hur & Nasar et al., 2010) .
This study has a significant finding about participant's satisfaction concerning open spaces. In addition, their satisfaction was discussed in four dimensions, namely soft landscapes, children's areas, social and recreational spaces. Based on the findings of this study, the implications for designing open spaces include the following.
Based on Tehran urban design, open spaces associated with high-rise buildings are to be located between blocks. Therefore, it is preferred that soft landscapes are situated between residential blocks and children's areas, social and recreational spaces. This study highlights the importance of open space around high-rise apartments for children's physical activities. Therefore, children's areas such as playgrounds have to provide sufficient facilities.
It is important to locate the playgrounds close to each block or between blocks, not in the corners or perimeter of the sites, to facilitate accessibility. It is recommended that each playground be visible from apartment unit windows. Parents of small children are worried about distant children's playgrounds when they sit and use social areas. Therefore, the study recommends combining some of the social spaces with children's areas for these adults, during the design process. In addition, their preference for sitting areas and pathways in open space must be taken into account in the design process of open spaces in high-rise residential complexes.
